A Comparison of Interval Running and All-out Running as Methods of Increasing Circulorespiratory Endurance by Kortan, Donald Lee
South Dakota State University
Open PRAIRIE: Open Public Research Access Institutional
Repository and Information Exchange
Electronic Theses and Dissertations
1965
A Comparison of Interval Running and All-out
Running as Methods of Increasing
Circulorespiratory Endurance
Donald Lee Kortan
Follow this and additional works at: https://openprairie.sdstate.edu/etd
This Thesis - Open Access is brought to you for free and open access by Open PRAIRIE: Open Public Research Access Institutional Repository and
Information Exchange. It has been accepted for inclusion in Electronic Theses and Dissertations by an authorized administrator of Open PRAIRIE:
Open Public Research Access Institutional Repository and Information Exchange. For more information, please contact michael.biondo@sdstate.edu.
Recommended Citation
Kortan, Donald Lee, "A Comparison of Interval Running and All-out Running as Methods of Increasing Circulorespiratory
Endurance" (1965). Electronic Theses and Dissertations. 3057.
https://openprairie.sdstate.edu/etd/3057
A CQff.ARlSOi O INTDVAL RUNNING · DALL-OUT RUN.·· 
O· IIO - SI CIPCULOIESP'I TO
l
lI I Du.i iAi.ti'lD 
BY 
J:XJ. ALD LEE KO AN 
the ubmitt d 
fillment ot th • r uir ent for th 
d r Mast r ot Science, ajor in 
Physic iduc.ation, South kota 
st te Univ r ity 
ITHODS 
CI tJL0 
D 
I 
i pp ved s a creditable d in end t 
inv ti ation by c didat tor t.h d r e, 
1 
but 
a nee rUy oonolu 1on or the 
• 
, and 
t tor thi d gr , 
h d. by the candida t 
.JI I y l J� 
te 
,ca RI 
d r th 
Th purpo 
00 0 
LL.OUT <LIIW,&11A'fA.••-
' TORY Dv�,L'1VP 
s 
r Gl nn • bin n 
r th1 inv ti tion to c par interval 
rmmin 
tory 
d all-o t running ods ot 1ncr ing oirw:ulor i 
• 
Darin th 
ight 
two gro tor th 
rin 1961.f-65 hool y r, 
uth i ersity 
r rand ly plac in on of 
p r1 d. On 
runnin , and th ubj ts in th ond gro 
practic all-out running. 
bet 1o u to C p r oxyg d bt. h rt. 
to11c bl pr , dia tol1e bloo - p ur , nd the duranc 
runt of ubject • 
A r c, 1 t1on or t tin p riod d 
lo , th tudy indic t d o 
any o th 
t t1ca1 proc du 
Th r1 r i of th opinion th t lon r t in p riod 
i ht v bt in d i ific t train 
thod . 
• • 
or thi 
th pr a ton 
• 
I 
II 
III 
I 
V 
I RO 0 
CI 
0 
• • • • • • • • • • • • • • • • • • • • • • • 
• • • • • • • • • • • • • • • 
• • • • • • • • • • • • • • • 
• • • • • • • • • • • • • • • • • • • • • 
• • • 
D • • • • • 
• • • • • • • • • • • • • • • • 
• • • • • • • • • • • • • • • • 
• • • • • • • • • • 
• • • • • • • • • • • • • • 
• • • 
• • • • • 
• • • • • • • • • • • • 
• • • • 
• • • • • • • • 
• • • • • • • • 
p 
1 
4 
11 
19 
24 
26 
29 
JO 
31 
32 
33 
J.5 
36 
bl 
I 
• • • • • • • • • • • • • • • • • • • 
p 
21 
1 
2 
Graphte 
TAB . 0 P!OURBS 
Ord 0£ 0 g tion • • • • • • • • • • 
• • • • • • • 
or today h· 
i of gr 
tor. d th 
I 
d finite pro 
int r t and i o 
t • 
ion 
to kn 
1n th 
t 
ort t 
whic prov d tor th 
tory 
e for Cwm.,e�1t1Gn 
, the hy 1cal uc -
du no C b inc s d 
ond, ird, nd fourth bo t 
ot thl ti co tit.ion. Th t.u y o th tt t o 
oontinuou and th r ts plac into p t c to 1n r h thy 1n 
idual , in :f'ul raet c , d ffeotiv g e p rti.cip tion. 
t ici y of th circulo 
t nt to 
roving 
tr uou phy ical 
ul r 
t of . :rc1 
• 
i of jor • 
1 p 
n oxyg 
t 
bt, pttl te, n 
e hod of 
2 1 y, d 
1ni on P r, 
, 1950, pp. 83-93 • 
illustr te in re t in is ar • I applyin the 
tric and I · tonic rcise Progr 
re Q rterlz. October• 1961, 
2 
ov lo d princi le to u l gro , brin bout incre in u l 
· d dur, 
e rects 0 
, a study ot the p lie tion o th1 principl 
of jor o 
n o-q d bt• pul 
ce to th phy ic 
t , d bloo pre 
UC tion and thl t.ic 
c bing ro ion. 
ta£pent or Proble 
Th u · o of this study to c are int rval ing d 
11-out running ir tory durano • 
1. hi tudy li t d to 18 volun r tr. hm m ho 
d co a r ko ty Phy·i-
C 1 tn gi k o 196.5. 
2. riod wa l to 18 tr inin ion • 
3. 0 ort tin. in • 
dr.tn • an okin h bj t durin ti ation. 
• 0 f'fort otiva.t participant in th tudy. 
.s. Th int rval runnin and ll-o t runnin r cond ct d 
on th a Ul11 noor. Du to h ing diff'icttlti or t inin 
. t con 
f C ulo 
6. of th tr 
t, inclin 
int 
us d tb 
• 
• 
o t run ing w r conduct 
on t.h floor. Du to h dul1n dif cult 
1n 
incl 
• 
h 
(2) 
n ( 
bo 
p 
Int 
dur t th r 
T inin --
r t 
to in 
ount 
) n • 
]... u 
of 
bl � 
l 
ot 
finit on • 
tion. 
tr 
l n • 
no ch 1n 
ov r t d t d 
ry in r-
, or t r t , riod. 
run, 
t t O t t 
u th t 
I (1) 
t 
1n on t 
or thi th th 
th 0 
or th 
tion to 
\ V1 0 LA 
be 
tor conditionin 
0 
dy, but only 
me1�tls ot �-�,-��� 
tinhu 4 ·t th 
LITI ! 
on th 
to t l tic 
olo ic sy 
b dn 1n di trt 
1 tory rn. ien y. 
' c p 1ty or pby 
k o-d •" Joum 
1963}. 442. 
rrort 
th 
to C 
1. in th 1 • 
ro bly 
2. h t of but ·r in 1 nd b ood il bl tor 
n t th 1 to in ord r to 
to r ho C r tin .. 
3. Th t th lung , h c rcu1 tion 
tu to b o-xy that th l ctic 
aci by oxi t1on d th i to lactic- cid 
tu 11 
inh t th t t ( 3) i d tini t ly f t, by 
t inin d ro bly (1) d (2) 
ro • 
; 
S tbund t, r up 0 bj t 
5 
acco p i p � • t. dift r C 
pul ro P d 
ll rci • 
n 1 .r or th roup l id pr 
rci 
0 • du tr 1n on tion ry bicJ>: l , 
th 0 tr. inin 
ro r quicker tum r WO ov r. 
7 t : 
1 ip • 
to 
106. 
,. I r er h 
r b ol . 
2. in a l r proportion or 
th 1r bac l tr t tho wit l init l 
t • 
J. dv 0 not r .uy 
p rtional to th dv op t 0 xi: . 
B d r 8 sur d circ 
6 
in 
h t -
ul 
1927), ;12. 
22 or 23 y rs o ag , th b youn st 
hich lud 
ol t 25. 
tr nuou 
w r di d 
• ti e • 
do 960 kilo r . nut 
a bic thl t ' 
nd th 1 inctly l 
than 1n no • Th 
t p • f. ct d 
l d 
ort th e 
fiei t rin p riod ot hy ical 
sorme:lder9 
t t 
both du r t 
1d not provid 
cur in ch o th 
t ining r rd 
ty. ,..._ ..... ,..,v eh n 
inin • 
ll w r 
0 
d e� rci 
in 
• 
? 
m r10 stat : 
training h 
th fir t t k e 
11 Do 
h, 
th import 
0 t O i 
o,mt � inin 
19.53). 14. 
1 0 f runnin ny · 1tt rent typ of 
. u d th $UCO· • In  1954, en int rv. od 
· t l t • Thi gli t k 
t in 
titor to 
h 
12. 
r t lt int l t 
i ing int 
int h 
who pro bly h d or influ c 
than y oth r p · son, s h 
inut • 
bout anni t r, 
Four.. 1nut rri. r,' 
r, rd.in t g 
d by h d thl 1 
tal ttitud dur and co etition. 
1ng to 1ft ythin di t ct on· r 
11-
th 
8 
d. h rty tre d oint of t t thi 
l n wh out 
u ully r t • tint dopt 
thi tti.tu.d • 12 oaeh s nd at r t if anni t. dioal • 
12Ib1,g. 
tor, u d hi t · 1.n· 
b ction 1n it. 
�llf•.::t, 13 tr. k coach t Cant rbu · Univ r i.ty, 
13 
Th 
thl t int 
d 
0th r c 
0 cont l 
C 
1 
, rineipl or In erval m.tr.anuUt, 
1956) • 26. 
t ining in 
trainin 1 t in 
in th 
ch 0 h ac t. 
tillo 14 l Y' Ori 
illo • . T in fort D1. nc • 
ry, 1959 >. 8. 
r, t t 
ic tion 
top 
tra r 
Th uthor• 
our ri bl 
thl t : 
VI 
r t h  1 hts 
th 
h 
1 
th 
h 
16Ibid. 
• 
t t 1n· 
Sine phy ol gic 
r oach 
h riy1
.5 
, In 
Do · 
y 16 C . tin 
ctlon 
to r tan 
tin thl tic , it 
1cc c t  in 
1n1n • " Sobol.a · ic coach, v ( h, 19.56), 
t • 
hy 1olo 
d du 
t t th i 
• Dohert.y1? q t 
10 
po itiv r ation ip 
initi 1 an 
nd h d gn th 
Ch pt-r II 
rt t 
ti nor th 
includ 1n thi h pt r. 
••n,,..·-.T11cT th. r1 964-65 hool y r, 
ubj 
t t 
ity ph 1c 
b • 
c rculo 
ro' t. 
pl • by 
roll in th 
kot 
g fro 
-�· ....... or 
i 
u 
p bolo Y• 
ot th sen11ester fin 
th fou 
p r  tohv 
initi t 
0 
tion pro ot 
r, ty volunt a 
y r • All 
u 
in t tion 
hi to of pr Viou 
tio and t tion 
oro 
r th b 0 th 
tion, ch bj t 
t, i u tin . 
1th ubj t 
in th 
• th 1 t 
r bl of ran o n b r • · th r 
t 
11-out 
nm or int 
1 t p 
ho the t roup t for 
rch 1 to r:U 9, 1965. 
P rtici t ruction r li t d in pp dix A. 
tt X rei 
Prior t 
T· ining Prog 
ch t . ion all ubj t. p rfo 
dix ). 
12 
( e A 
ch o ight en s bj t ort d t th ti 1 OU for 
1 ht t in 
at th fi dhou 
ut , rt r h1ch t 
di 
for th rt iv t 
• th  t 
ion durin th 1.x-- k p riod. Art r rr1 ving 
1n d qui tly t fort min ... 
h rt- te d r ting y tolie and 
1 ti.on of th 1:»-
oll 
t 
tr inin pro­
t t. Th roe dur for th fin t 
th initi 
in t 
init. t d th po t-
t t d l t t1n w r k t cont t. 
d or running a ion prog r h 
1-out t 1 ound in pp dix C. 
1th ubj t in Oro R ran on tim run tor di t c 
h of th igbt t ra1n1n ion . 
0 · pp IR (Int 1 un).-Th nin bj ·t 
pract c d int rval running or t ount or t 
tic d -o t running. 
11th bj t in Oro ll ran int 
untU they h d run th unt or t 
uit rval in. co 
thi ro 
t Oro 
o. v eyin di 
13 
Coa 
or t e H 
h int rval t in pro ram 
rth r r ren to th 11-out runnin 
int rv. runnin pro r. wil s Oro d 
Group U• 
h t u din hi t dy' r to b con id in 
t O C t db or th in b a will b 
d tho u ix-w 
C th I t, � . 
All 0 Ort th 
ur1n durin or1 ti od, 
w th V · t1 ti b • bri f ription o 
foll • 
du C b tr ill d to 
tch. ub t t which bl h to 
0 ili r . h t 
7 t 8.6 r incl • riod ot t t 
178382 
c.-- . . " , ,., . . 
ttbj t s abl to on th tr dmill th a topwateh 
the wa...11 ...... u, .. a.a 
On . 
tak 
w pl 
nippl l v • 
t k for thir 
-· ,mre Prior :t,o 
on tn· t: tr · ill run b an, th ubject 
Tb th- r tin h rt.rat 
·op . d top atch. Tb 
t i htl.-7 to the l or the t m t 
ond w. itin p· riod. tb h- rt.rat was 
Th sy tolie and di toli blood p sur w r ta on th 
brachi art. ry t t joint.. t tho op and 
1 4  
by ' obtainin th blood pres ur • compl t 
d ripti hniQUJ _ 1s pli d by Ruch · d ton . 18 
1 8th do C . h John • 
:Sioghz ic • P • 676 . 
Oimen bt Inc:u:r · in 02npct1on With On · ¼!Ute Tb:?:4!Ul 
t 
p 
Th subj t .  w1 th nose clip timl.7 in pl 
ill . H n in ert d into hi utb th 
, th 1 ting th clo d 1rcuit b tw 
d hi tory st • Th 
th 1 
11 and 
b th d ox;yg irom r for t o ut s ;. th r tin oxy­
icb 
ti by u or stoowateh and 
conmmnd, th t rt • At thi tim , th 
conn t d with th r spiro r, and topw tch 
o th t 
might 
graphic r o rd  ot th o� cona-4� durin th run 
ob in • t th  
o th k 
1. 
Th ubj t 
d of on inut , th topp • 
ording ot oxyg eQn pt1on i found in 
1n d in t tl.Og po iti on and a eh ir a 
pl c on th tr Ul . h subj � th 
infl tabl cloth cut c 
• Thirty 
inv t. . tor obta1n th pos�exe 
s ecur d round th 
tion ot th xeroi 
rt-r. t U1 th 
1.5  
h ha 
of th. 
th 
th 
rt-rat . On 1nut £t r  th c tion 
blood pr SU Usin 
tolic d 
r o art r th run. o 'V"[-·­
1'h unco n-
r st and 
t th lin 
th 
Tb 
ut at t 
t 
of 
oubic c 
t f t dr. lm 
ording. 
orr t 
r o . ey 
reoov ry. h corr t oxyg 
1n th y tolic and dia tolic 
sting sys­
. ut ot  
ically r o • 
th g p ic r o 
bOtt tip of th 
d w.tipll 
ti  r. tor . 
u 
ut t 
t 
th 
on 
d per min. 
a. s 
t d d ring 
t 
t ot fro th correct o g con tion p r · ut in r ov ry. 
L:::- -
� -- -----
,4 ,._ , l .t. M .:� 
1 6  
. �-- ----------- ---,,1,,.- -------
! 
r--
... ---
,�-
- - • _1_...;i:......,1,.._...._..Y_-_- -.. ·-.... ·- -- -...._--------h� -----_  :_:
=-
----- _-_--_-11�_-----
-' _. �o/-1'��-,..+-;,--,......;_-tiif-- -• - -►- - - - --�- -r 1-: 0 ___ -- ·- . _: -�,!'Hfitti�� .. -,p�'i!-� ':i-tt?:�· 'it-i-< ;.,� ½fit:f+'J,-_,...p,.L: :� U::::;,�::� ..._...,..._�-�-+---;..�---ii-- - - -_-_-_-_-__ ----4�-::�-----
� _ _ . 1 1 1  ! , ' i -� t " C  , • I -r- --- - - -_.., __ ...., .............. ' 
; ,  
' i I 
. ' --- - ------ - - - --- - -----t�---... �� 
-� -- --- --------ir--------------t�-"�"-Ml+IY. - -- -
2 b 0 v  ----� 
i I 
... , . .  
• •  
t - . -- -- -i--- - ------ - - ·- . --- -- -- --'-'��• ......... 
,. 
-+---�- ----- -- ---- -,�1------------+ ----· "'��•� .. 
J. -- - - -------------- --""�··_... ..... ��:&IIS! 
II 
r h
(-) 0
_ 
' 
--====-·-�- -�-[l i ==�===========1=========�,�;U£111m1· 1111 l "--
�·-4 ___________
_ -..,r. -- -- ---- - ---------
---· 
� "------�---4 -- _-_:_-=- -- -·-- . ----- -+-....:'�• ' ... i -- - - - .,__ 
---t------------�----l'-"',N,& i 
-:, I ' l �< J " - -- ------------jr---------.. -----�------------�----J'.!. 
� 
t 
1 -� � r ........... ......;.. ____ ---- i 
Figure 1 • Graphic Record of Oxygen Consumption 
17 
Thi c wa multipli by 4 ( 1-rir·T'.n ot th reco ry p riod ) to 
d bt. rln th r o ry, OJcy'g 
w s.  
r tin 
1 ictur 
d r th 
in 2 .  
into t 11 rrom th oylind r 
1n thi study 
ting h n-�· t va taken beto the one-
on 
nd ft r 
tion , ally r · h 
,gl:..,exarcis 
tion ot th 
wa t,hirt 
'll;:1QIU,&l'-"-lo..l run . In di-
ter t - inut 
p riod of q t it in b fo th n.r t riv d la t n.v day o 
tra1.nutg . b inin d ily r tin h art- t w. 
· ila to th loy d in  obtain 
b :£or on inut tr dm1ll run . 
, run. 
h r fiv 
11.c and tolic bl d- r ure 
• on 
d l  
r st h rt-r te 
t tt 
1n 
• 
Uy s-y tolio 
ill 
ro 
d 
Figure 2. Treadmill and Closed Circuit Respirom ter 
18 
lo 
0 
ot 
tolic 
Ch pt r I 
�u,..,._ .... ,,,,...,-,6 0 TA 
Introduct199 
· h p · ry pu o o thi inv ti tion to c ar 
i to ura.nc • 
p 
ltho 
ti 
p 
run 
t inc r in circ� 
ta 
t ut d or th . h rt-
sur , th di t lie blood-p 
h th higbl.7 ri bl 
t t 0 h 
to 
r. 
or takin 
s. 
in 
d r  rcH.ng 
iti . 64 
t y • 
fo 
ur a 
t 
rt-r t s, 
• d 
20 
or ch o t  h fiv ure l&y , th initial and final 
th ini ti.al. and final m an for ea.ch 
fh tandard rror ot th - diff nc tw 
th g ift· or lo s s or ch group and th critical ratio w re c ut d 
107 by Ga · t . 19 b tu.dy r ults r hown in T bl I .  Th 
as cho and 1 6  deg 
· t in thi in e tiga t.ion . fh mall hypoth si 'W'.· s r j ted 
if th • obtain d t ratio · g� ter t 2 .92 . 
an lo . or 126 cc . of oxyg tor Group U · d m 
of 275 ce . o oxyg for Group a - bs rv . • 
not tati . ie lly significant. 
e of 1 .0 .- • · 
_ Groups or th ;y tolic oo p 
w not ti ·tically 1 ific t. 
A t  tio er o . 83 
ob rv d for both th 
• A .!  tio of 1 . 12 
I iti d 
T bl I 
, 1 ti • and L 
ific c for Ciro n 
T I 
Oxy: Con 
I R  Oro 
AR G 
G 
G 
Oro 
I R  Gro 
Q 
I 
G 
du 
t on (cc . ) _ 
2056 
1689 
1 20 
124 
37 . 4 
J8. 1 
. ( •• Hg . ) 
?6 .5 
76 
T 
124 
132 
T t 
n 
2 182 
1 414 
1 19 
12.5 
36 • .5 
J6 . 1 
7 . 2 
7 . 1  
1 46  
1 43 
t ­
tio 
. 83 
1 . 12 
. 9 
. 2) 
• 1 1  
ot 
L v l f 
1gn1 C C 
s 
s 
21 
e · o 1 .  7 •• Hg . " ob rv d for Gro · L 
d Gro d C O 2 . 1 .-Rg . .!: tio of 0 . 23 
ic ly · it.Leant. 
H 
in of O . 9 b t p r )0 ond wa ound tor 
Oro !J1 
th h rt- t  
� i fic t .  
gain o f  2 . 0 b ond tor 
g • 
m ain of 22 
tio o 0 .94 s ot ati tieally 
ond w r ord tor Group IR -
had a 1n or 1 1  s ond for th 
! tio o O . 1 1  w not tat tic ally i.gni c n t .  
• 
r t  t .  
ic t th s t dy :  
( 1 )  ubj t how d no ign tic t gain or lo s on th 
t. 
( 2 )  No signi ound � tolic bl 
( 3 )  0 i iean chan w ound in i tolic bloo 
( 4) ho on rt-
22 
t • 
SU 
(5 ) 0 ific nt g in or lo found on du 
( 6 )  Th · a no ti tic all ignifi ant f e . ce 
t l runn and all-o. t running on c rta1n 
n..,i:11�1 tory • 
23 
duranc • 
Chaptei- V 
s 
Th p � ....... .,. o t.h1 et 1 w to co a r  interval 
d all-out rurmin m thods of incr sing circulo sp1 · tory 
Participants in thi . ttld.y w tudent in th Physic l Edu-
eation oic Instruction P g-ra a\  So th kota te Univ r 1ty 
during th Spri.n. Sem,r ter ot th 1964-6.5 hool y r. Th u.bject 
pa rtici: 
ta· • 
pro �- • 
si»-w k t ining prog • 1n which th y m. t ight 
training ion con i st· or and running. 
Th 
ts to m :ur circu.lor · i ory . duranc or th bjea t  
at th beginning and t th e  · d ot a si s- • . k training 
r r ord: nd analyz to 
in i t  th r . was a 
• 
· or th four circulo spi ratory t ts and the t t of 
in and lo s round we not signi ficant at 
th one pei,;, t, l vel o f  ontideno • 
( 1 )  Subj s h ed no igni.ticant g in o r  lo s en the 
oxyg " d ibt t.st. 
p Jii SSUll'eS • 
p r  su • 
t t . 
run time . 
( 2 )  o igniticant chan s re toutld. on tolic blood-
( J )  No sig_nii'icant chang s w re round on di stolie blood. 
( 4) ub · ects owed o significant difre:renc on h rt-r. 
(.5 ) gni fica.nt gains o r  lo -s round on enduranc 
( 6 )  'fh re , s no stati tical ly si _·nific t diff er, 
intenal runnin and all.out naming on c ertain el -_ • ted m. ure o r  
cireulor i rat,c,ry enduranc • 
1nd1oa 
1n thi 
tory 
gonQliz ions 
th findings of thi stud , the tollowin concl ion i 
of  int t raining and all-out runn1n us 
tudy ·• o.uld b rt · ti e method - t main ining o irculor 1r 
durane 
ions 
2.5 
uthor, b i v1ng that th int al t raining prog d 
all-out rann 1n tr ining prog . not long · ough to produc sig-
ni ficant g ins or los ds a long ._ r tudy b und rtak • 
t 
Ca illo , on. • «f rainin for th 
llXI ( bru ry, 19.59 ) . 
ing on Pow r, 
( ay, 1950 ) .  
Doh rty, th J .  B kiftg .. Through th 
V ( Jun • 1955 ) .  
OU .. 1inut rri r, " 
0 
a 
hola;t1c Co h. 
h rty, enn • **Int rval T · inin , n §gholasti� go h• V 
( re • 19.56 ) . 
oth, 
• "Prine i: l 
;vsrmer, 19.56 ) . 
0 Int :unn· • 
k Ord 
1936 ) . 
1 
Io : 
Uy 
ean 
V1 
th ,  
, 19.53 ) . 
n Jourpal of H . --- - th 
27 
"' • t c . ation-
m r, • ros.s-i.,ountry T inin d hniq 
xxm: ( r, 1 SJ ) . 

App dix 
I .  O t dr s d or p rtio. ation in tudy. 
II . 
III . 
V and l t fiv tra1.nin 
tr ill • 
• Sit or inut thout ovin 
B. t 
c . loo b 
through ut th training pro . 
tak 
29 
ion co immieaiat ly 
OllmQ l 
St - h 
1 .  
2 .  Trunk ro ·to 
J . u . ex roi 
4. touch 
T push- . 
ft s1 
Oro'!J? AR 
Str teh1ng �rcis 
1 .  id t.raddl ho 
2. runk rota.tor 
J • Hurdl Dl'Ci 
4. o touch 
T pu ups 
t-up 
I D 
run of 2!K> yard th a r tin 
!'t"Y,;re;- run t ( • ) 
· rst run 
s ond 
run 
o rth run 
r run 
Thi run 
Ourth run 
h 
· r  
Thi 
39-42 
- 41 .. 45 
Five S 
V 
Thre 
3 44 
38-41 
40-43 
36-41 
sion 
on 
s ion 
s 
rv 1 or o 
- 3  42 
41-44 
37-44 
3 41 
39-43 
36-41 
2 minute run 
2 1 /2 inu 
2 3/4 inut 
J minut 
inut 
Th!;rd ' !I! 
run 
37-'40 
3 42 
40-44 
36-42 
3 41 
41-44 
40-45 
37-42 
3 1  
32 
T l TI 
Initial e t st 
All-out R Group 
1 167 1J5 
2 162 176 
3 139 1 68 
4 1)  157 
5 1 1 8 1 43  
6 1 15 1 .57 
1 106 15 1 
104 136 
9 68 88 
Grow 
10 177 1.57 
1 1  173 215 
12 1.52 1.36 
1 )  139 1.50 
1 4 132 1 41 
15 1 18 139 
16 108 130 
17 106 11J 
18  81 105 
' 1 
2 
3 
, 
6 
7 
8 
9 
10 
1 1  
12 
1;  
14  
1; 
16 
17 
1 
A dix 
JBitial I pt 
Qollt G£2!1? 
2573 
747 
2573 
)984 
1968 
1 328 
984 
3936 
41.5 
Int aaJ, !VB. Grom 
29.52 
1722 
1 6ll0 
1 41 1  
574 
1722 
1932 
1092 
2 1,58 
tt L  D AL T 
(co . ) 
3526 
1722 
1 312 
1 86; 
2378 
1 )lf6 
2?88 
2.542 
21;8 
2754 
15.58 
1 476 
1092 
!198 
10;3 
1 680 
1079 
1.539 
JJ 
, , 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1  
12  
13  
14  
1 ,5 
1 6 
1? 
1 
App .d1x . 
n,!Ii:fi.�. RATS A VEMG S . � THWml 
TlU\Tm S SlONS (JO · · · 
Iaa,;,!S . Av n1e 
AU-gut Yaun. Grow 
Interval·. -. Grs»f) 
)3 
,a 
4) 
If() 
40 
41 
;; 
)6 
34 
fllal Aver.·. ,ge 
;2 
39 
LIO 
j9 
37 
3.5 
)3 
)4 
36 
1 
2 
) 
s 
1 
8 
10 
1 1  
12 
13  
14  
1.5  
16 
17 
18 
A di 0 
78 
12 
7) 
77 
?7 
70 
72 
78 
73 
?S 
83 
13 
73 
77 
J.5 
D 
73 
80 
78 
80 
78 
82 
2 
73 
78 
73 
77 
82 
77 
J 
80 
78 
13 
80 
aub.j . · t  
,1 
2 
3 
4 
s 
6 
7 
8 
9 
10 
1 1  
12 
1J  
14  
15  
1 6 
17 
18  
��911t RJm pro,m 
1 1 8 
12 1  
. 1 28 
1 20 
1 23 
1 18 
12; 
11.5 
1 12 
1 30 
1 2 1  
120 
1 23 
1 1.5 
1 38 
1 1 8 
12J 
127 
D 
1 1 8 
1 20 
1 2) 
1 1 8 
1 20 
1 17 
1 27 
1 1.5 
1 15 
1 J2 
1 25 
121  
1 26 
1 23 
1 30 
120 
1 2 1  
1 25 
J6 
